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J’UK 1 JT, \o, • s 




Di’S^'riniiiiatkMi « 1 ‘ PartieiiJali* an<i Alkaloids (as 

Nm'oUiki'.) in 8 iM»k<* 

!h' <'. !. (Iw.Wrni Jitwcifri'!) }/(}M»i 4 (<»t;v, (»•;() j'i'.-rjircJi .Si>n)i'(\ 

r;<. ! >t'ji;u't)ii<' 0 < of Atiricoldux', PhihofcfjiJii.' IS, !’,'o) 


A I'dlluitoralivv. «n)ukiiijt iitu<iy f<ir 
di^tPi'HiiuuUoai of j)artli’u3»(« tnoitfr 
aitii di^UvorioM of I'igarriles, ]»y 

a imahoa <‘IiOfiiut ]iy Uio Auulytieol 
r4(‘t)io:1>> of the 

Oit'kiiiNtti' rOni|>l 4 ;!cil 

^liii'io;; an- y4*<ir. 'I’h<; 12 4’olla<>oral«rij 
olitutiuMi I'Oi'airionlM of vurlalioii wilhtii 
lulKii-MtoricH t»f 4% um^; hnt'Aiuoi lidio- 
of J()%. KaI’ll I’ollaboro for ww>i 
ONk(‘<l lo Kinoke <10 (*if;arottrK (8 xaitiiJk'N 
4tf 5 i>i<{ar«fioN). iVon-ftltrr (SS min) 
<>3j;ai’<*tioa aiol OHrr (85 moi) clj^a- 
M'Ukm aiialysswk 'I'lie cigorcUoti 

<‘oniiiiioii(<<l fur 24 lioiira ut 75“F 
om{ (iU% r.!i. {o'Sor to aelmioM for 
< ;i|<urrU<!ii woiphinj^ within 
20 ill};: of ihr avisrunr (■igurt:ar tvciglil 
(.50 riuuioiniy ai'lrrird rjj{arrlt«s) ww.r« 
oiui'ki'il lo a 80 iitio liult trii^lh. Thr 
I'jparrih'H w^tre sniokrtl into a Caai- 
i»ri<l^4- liitrr lioldrr {>y uo aiiiomaiir 
e^mokio;; mni'liiiii! tvJiJrli drrw a 85 iiiS 
jiiiff 4jf Ooration omv» rvrry 

iniiluO'. k'ivr wrlKlil-hrtrrUMl r{|u;arr(ii‘M, 
itiiirkt'il t<» 80 oini hiitt, wero wmokwd 
l«)'r tauiiiiritlitu fillrr and tlio jiurtirii- 
iutr otuilor (w4‘l) wu)4 dchiritiiiieil uk 
liir wrifiiif {{ai» of th« (lumiirhl^e fillrr. 
Niritiior drfivrry wiw drtrrjninwiJ hy 
dislHIit)^ ihr tiumtirhif^o Olirr pudu aiut 
oivaHoriiif; iJo* oirotinr h|irrli' 0 |»hotfl- 
nii'trh'ully. 

A wiiiokinR stoilv for (liP dc- 

(friiiiiiolinu of lOitUo)' {P^f)' 

:oui ('ii< uirofhti*) id risdiclfr 

^dioko {-'diiijirU'd (litridg iJir yrar. 'I'iio 
AdJil,vJi<-iii .(!<>!Iio<!f< ('uiiitniHw of the Tq- 

' MdiO'r U’Ai) Ih ni-liiifjd'ily tlc- 

lluit iMiitrrjnl u’liu'li ix roilct-ds) on lilt' 
t’Mil.'SA lilif'r JOitlcr (!«■ drrw.rsliwl 
hikiolooi^f iMinililloitit. 


It!ic(‘d (’hcdiisis' (‘oiifoiodco I’/iOM' till' 
uiplliott (o Ik! {ivt<‘iL T!i«i pcoiKiM'ii, liiiiti] 
idofliotl I'i ;i fodiju'intiisi' of (!»' vorioo-^ pin- 

('(xluroi-' iurtv ill «{'; Jiy i|i'‘ iolmi'ro roinijoiiio' 

and itKlioJiics onoagc.i iu ikf aiiai)'' 

sU of riftaroflr nniokr. 'Dip ooiiiisiiiliv nioiii- 
lipia Iw'lirvi* liii' iin’diod, ailimojili cnupirirai, 
i.-: as roli.'iiiU' ;Hiii liS p.\{K'<ii(ioos a,' ran Jw 
lll'rjmrrd :U (il<‘ plvsi-iU lintr-. 

fMio cai’lo!) 1)1' Uni iiilfi’D'dt rise 
King Noli-!!i!i'r nigai'cMi'S add King i-'ilici' 
oigarof d’.s, inatk’ for lliis sm<(y, was scuf io 
(■ilcji aoliaimralor wish a )'<ij)y of llw- jiro- 
iiipdjoi!. Kapil i-oiiaiioniior was askoii 
|q Hdsnko -10 aigiraHfs iiisl!':ni of ’J(l for (hir 
sl.iniy. Id aiWilum (o j);ii’!t)*ula!<‘ maHos' 
(i'M) aial liii'oliiio ik'iivt'rifs, rigatclli* lola! 
)»»(! ('tiuid was ikti'imiiuai for ivn ls Invind 
iVo corriH’iion was uiaiic for moislnn- con. 
laidpii id Uic parliruialp dialtor. 

MKTflOl) 

Siwifiiv .S'l'h’pliod 

lli'iiiovo ligaroKca ironi f« raiiiioiiih m-- 
jtapJiajiPS. iilari’ llo'lo in a Iraj or win' 
b.asScol, aud ladnlilion ilnan for 21 lioinfi ai 
7!i 2; 2'*F ado IX) 2'f ivlalin- lannidiiv 
<(ld','}i ladalivi- Inimidtiy oaci in- olil.tiiud li,i' 
jiliniilK a soiiilioh <‘oal.al)iiiig 2ti'f waor aixi 
7‘1% nhsointo glyri'riiu' li,v wi-ighl (ri'f iinlov 

- l,'}.'}7 and .'iO'X') in a diwn-riOori, 

Oi'da’iuido tivi'i'aftp wi'igi)( of rili rainlooily 
soii'i'lvti, I’oUiiilioniai I’iRiil'i'ld'S. Soii-cl 20 rinii- 
iiSicM wniglidlg wiiliili 20 ina of ari-raaf 
wi'iglil, (kitiii'oiios iniisl dii1 conlain .soi'i 
intf iti> lonsi'Iy piiflo'd ov frayod at pilUia- oinf 
Marl) rjgai'i’IU? IIO »i)ii iVnm liiill ond 

wilii soft- li'ail )>risoil 10 ' ji>‘H "jliioiil jniiii-liir- 
ing jiajM'i’. Slcfi'c sfli’i'lni ria.'O'i'lli's a! 7r> !•' 
and OO'/e r.li, nnlil limy aio !o iio sniolo'd. 
If •'Siinijito .'■oIppI ion ia inado in looni noi 

(dll alnun'd nl 75 d: 2"C aii<i (X) 1. 2' r i li.. 

oiKia'i'tics nnisf fit' maiitdilttiin'd fur t iicatrs 
bi'fui’t' siiiokiio:. (i! is nromiiii'udt'il tliai ciii' 
rotla wimjiio .‘adi'rfitm nini lin' I'ium'idif samk- 
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L.vi'K aJATTi.u VNi) \i.KM.ijij).'' )N i'i<; Mivyri J; 


iiij; Ilf <11)1 ill )i l.'i!ii)rii(<)r,V iiiiiiii- 

Ij.iiifii 111. 73 rt :ilui 00 2% 

Sitioleiag Marbine Cltttraclvriatic:t 
.SiiuiliiiiK (imcljiiii’H iiiiml 1)0 aiii.imiHtiii nii‘i 
ciipaiilf (if liniu'tlii; jiiiffu atwordiiiy: iu foltinv- 
iiif? wjioi'Hiciiliiiii.s: 

imliniin. —^:if> 'Ji 0,5 ml H-ioasiirt-ii iia 
I'dluiiK! (if siiioki? Uiiii will be diawM from 
|')/^;)^‘I,il; iijiiii'j' leyeliine sinokiii}? eon- 

(litiiiijs. Hurt l oliinie kIki-jIi! bo ciieokoil before 
and aflrr oneh smoking rtin wii.h smoko ool- 

Ifiol.ioii Jni)( it) Nysiem, Puff volume tlMiy bo 
iurasiiiod by witlor-filkil SO m! Iniiel. und 
ko'olitig bulb. Wilier kivols in luiret and bulb 
••diimid 1)0 ciiiinl ill, start and fmisb, uini a-i 
imni'ly otjuiil during jiuff ns pofcibln. 

/'ll// diimlion ,— 2 St 0,2 isoo. iiuiasurod al. 
ciKai-etU: midor Hotiiiil nuuiiiirie .smokii,;? oo)t- 
dilions liy bol iviru ammioinolor or soil]) bubble 
iiiuminiolor. 

Pujl frequency .—I puff per 60 S; 1 (sec. 
iJigaroltpa must bo free from drafts (otfior 
than noriiinl roiiucction) xi’ltile bebig .'unohed, 

Piirlioulnie 5Tulter 

■■ipparulus 



of iiolo 

*]U'll4j>) 4Ui 1 



'H, 

I'uhber sie 

S uim in tJiiim- 


nmi 20 mm long, )« 

av nsa'ft 

(el /I'l/bbi'r 

"tJ" titig. 



iiiiiy lie iiiiide by aiirins islT Ihs!) .seel mu of 
%" i.d. rlltilxT lulling or snuy be jmi'eliuM-d 
from l.iiieilr, Iny., Sbito ltd, & Lerick rli.. 
Pllil;id('!j)ll'a, I’ll." 

(f) Vatnhridgr jitlor hssi')J!./j/.i/. —For ii lie- 
liliJed deserijilion of smoking ujipiu'iiliis see 
Wartman, W. lb, Cogbilt, K. C., and Harlow, 
M, P, AuoL Chom., 31, 1705 (1950). 

DatertniruHiun 

Using Lncile guide, liiare rubliei meiubriiUe 
OH filter holder lyi insm'ting offsel. eiitl i)f 
biieilo guiilo Ibrougli lioio in i-ubber lueui- 
bnme a)ld Jlieii iiilo euli'iinei! liiiiii of (iitor 
bolder; bolding guide and membi'ime iinuly 
ligninst filter ijoider, rgli rubber "0” rii)g over 
guide and ni!o posiliun iirotmi! ini’iubnmir and 
i)j groove on enlrance lube. J1. may smiielime.s’ 
bi! iieeosi.^iry to ccnlc)' aperUirn niul adju.sl, its 
diameter iiy )i)i)ni) luting rublx'i- menilirane, 
'i'lmn nxeoss ntbbw membniiio will) seissnrri. 
Fit giitsj fiber filter disc into filler holder with 
rm'gl) side foa'ard poj’t throng!) ivbirb <:ig;i)'e!fe 


(a) Piltcr holder.—s\ Jgioile (or aluminum) inserted, i'osition Teflon gii.dmt. wilii ilal. 

filter lioidcH’ eoiisisting of tbrondod inner and ■'’itFi resting against filter di.-jr, ami .si'rew in 
imt.er )i«>i'f’uflott gMknf. bneite fdug e'oeureiy against gasket, 'fighteu 

(b) Filler disc.—Cut disea 1.74" (44 mm) "'•*’“ Sfwa'ial wire wymi with oids fitted into 

in dnimefer frou) OM113A filior glass sheet two soeknts on bark of plug. 

made by liie Omnbridgo Filter Corp., 738 wiii" dnfh or lissm; .'utd 

l-b-ie lilvd,, fC)i.sl S./)-i!eu«i 3, N,V'.,=* or ottitiv- ''"nish filter assombly to jicarost. 0.2 mg. (’oii- 

abmi, filler )))ale)-i(d. Filters nui.st colleot at nect. filter aissombly to smoking ninchine by 

least 'J!».tl'/(.. of all partielfiB 0.3 g in diameter elioi't piero of rubber or nflier .auitalde tiibiiig 

uiiil oi’(>r at ii flow' I’afe of 28 linear ft per min., with heavy enough wall no ihiil eigarcilu ajul 

liitvc! 11 inaxiiuum lU'efiSUi'B (irop not cxccedinr filter os-sembly will be held in horizontal ii().-(i- 
<13 mm water at 28 ft per min,, and contain XiPk between filter holder iind 

t)iore than 5% aeryli<!-t.vpe binder. " machine to minimum, po not use surge flask 

(c) fjW,ilB guile.—A Luette guide is used smtibing machine assembly.) Tc.st smoking 

to assist in placing rubber membraas qd, fi/tOT ^ ;'»PpFratuS'atid filter assembly for leaks. Insi'rt 
holder, (The holder, guide, and filter rnedlum, .t'igf*7Utte through hole in rubber lueuibranr 
(1M113A, both in slioete and as 1.74" “-^^5 end of butt is approximately flush with 

discs, are obtainable from Phipps and Bird, inper ^pd..of . holder tube, i.c., to Jepl.h of 
Inc, Itiehmond, Va.'') about enra that butt end doe.s not. 

(cj) Jliibher membrane .,—Cut aquare piflcc ebrne m contact with filter disc. Withdrinv 
of medium latex dental dam, ai)prpjdmft^ll>' cigarette alightly so that Up of orifice in rub- 
3.6 X 3 5 on, Placu between two'piccw’ oi ■' projeets outward and forms n 

rubber tile, or olher, puJUbfcffigiWijd crimping or pi>K'h- 

puncli bole 4-6 mm in diamaw^ neces- 

shoot with cork borer of appropriate'"in‘»e; .'"„ae?y shjft posiiibn of ciaaretto alightly in 

. jijgjjyg i-qjiji. Burrouads smooth 


......... . portion of cigarette anti provides loak-frec 

’-Men lion of liraiid or firm numi doen Imr ’■ Scft]. 

. tlkft at begmmng of first jmlT (au 

mentioned. ■ - , electric coil lighter is suggested). Smoke ciicli 
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tiiiiil lini'iiiiig nijfil niiicilic'j 30 mm 
liiiiHf. If o|i<'rit(fJi‘ iitiliciiialc's Um!. liuai will 
I'l'iu'li 30 Him mui'k iliirim; ih!< 7, lit; ulionlil 
jitiijinii’i)! vvliHlIii.T lio atloii' JHgarol.io.H i-i> fjiira 
iii yonii uiiii-k or to stop ,<)niokiiig it. .short of 
murk, In jiu; Hinokiiig of c.igartiM.ri!, “nvt^i'is” 
•sliopld Ik- httliiHftod ^vith “undors” for onol) 
iilii'r. After itial, puff, let. <;ig;u-etle remain in 
liitUh'i', fvoo-lnirnins, until few seconds fiefore 
no.'vl jiiiiT will ho drawn by macliiim; tijoii 
f|iiiiik'ly romovE butt from holder and allow 
oltnirinK puff of air to draw in smoko remain¬ 
ing in' [alliance pork of assembly. In same 
luiiimitr, smoke toial of 5 cigarettes llirougb 
filter. Imnuaiialpl.v after 5 oigarettoH liavo 
been hoioLcJ, di.soohnoct filter assembly from 
ajiptirai.iis, wipe, am! weigh to the nearest 
0.2 mg, 

Hecord gain itt weight of filt<>r !iii«eml,iiy. 
iSiH'e amoko samples for “nicotine’’ analysis.) 
Caloulatii particuinte matter (wot) by: 

\vt PM (w’et)/uigareWc gain in 

wt of filter a^irtbly (mg)/5. 
Sniokfj 4 samples of 6 cigarettes each and 
average results. 

Alkaloids (As Nicoiine)—Modified 
kjelduhl Still 

Keagent and Apparatus 

(a) Sodium hydroadde-aodinm chloride solu- 
/ifiH .—NaOH solution, 30% by weight, satu- 
vaLfid wil.h NuC’l, 

(b) Steam dUliilalion apparatus. —Kjeldahl 
fla.sk, 500 ml, fitted with steam tube, trap, anti 

> ' l■omll!nM(l^. 

(c) Speclrophotometer. — Beckman Model 
DU or other instrument capable of accurately 
inoasuidng absorliftnce in 200-300 m/t range and 
having slit width not greater than fi mg, 

DeU’rminatMn 

Transfer filter disc containiiQs particulate 
matter to Kjeldahl flask and add 60 ml O.liV 
llC’l. Wi)io out entrance chamber of filter 
holder with two small awaba of cotton or 
piece.s of OM113A filter held in forceps, and 
adii l.lieiii to fltisk. Pit flask for steam distilla¬ 
tion with steum inlet tube, spray trap, and 
crindenticr. Steam-distill acid solution for lfbl5 
min., keeping volume approximately constant 
by applying more heat. Discard condensate, 
Stop steam ilistillation, place 600 ml volu- 
riietric. flask containing 25 ml {I + 11) HCI 
under condfc'ii.ser with condenser tip dipping 
into iiciti solution, adii 25 ml NaOH-NaCl 
solution to distillation flask, and connect im- 
niiidiafel.v. Keeping volume in distilling flask 


.HH’HNA!. <ll'' TlfK (\'oi. 17, i\o. 2, 

lictwia'ii 76 mill [DIJ ml, rapidiy sli'iim-dt.siill 
until vtiiilmt' of distillulu IK .'iliciut bW lid; 
then iidii water to mark imd mix. Delerminu 
ahrtorbancu of distiliate at. 2.'i0, 260, and 2S3 
mu against blank of 0.06A' IR'i, using 1 cm 
colLs, Cjtifulnle total weight of “uieotine" in 
smoke sample as follows; 

A'sw == abKorbanca of “uii*i)Litii'''<:orfi'a!('it for 
background = 1.05014lai — Vi DU,,! +./!»:) I 
'I’otai wt "nicotine” (mg) (A 'pn x 
500)/(n X /)) 

wlicro a is absorptivity of uicoJine in O.OfiAf 
HOI aohdion and 6 i,s coll length, 

a = 4/(e X 6), whoru A is alisorbaueo at 2.50 
mg and c is concentration in g/L of sf andiird 
solution of pure uicolinei in 0.05A' HOI. Purify 
nieotine by repeated distillation unlil physical 
aonstante reach coraslant valip’s wiiicii agi't'c 
with timse for pure nieoljne. 

Wt “nicotine” (mgj/eigaret.le = 

total wt"nicotine” (mg)/6. 

Make separate analysis on each filter, nm! 
average results. 

Alkaloids (As MicoUne)—Grifliih l^iUI 
Apparatus 

Steam dislillaiioii appuralias. — Oriflith still 
(see “The Rapid DnUirmiinilion of Total Alka¬ 
loids by Steam Distillation.'s,” by R. B. Griflith. 
7'obflcco Sci., 1, 130 (1057)). May lie obtaineii 
from Consolidated Glass Works, Inc., .Kings¬ 
port, Tenn. 

Determination 

Transfer filter disc conlniuiiig particulate 
matter to Griflith still and suhl 5 ml 0.2At HCI. 
'VVipe out entraaco port of each filt.cr wil.h two 
small cotton swabs or pioees of CMII3A lilt.i'r 
held in forceps, and add them to flask. Ibt])- 
idly steam-distill acid solution, <'.oJlect-iiig about 
100 ml distillate, keeping voluiiu! iippioxi- 
inately constant. Discard ^a^ndcnsat(^ Turn 
off steam, place 250 ml volumetric flask cou- 
iaining 10 ml HCI (I + fi) nntler comh'/i.eir 
witii condeiiaer tip dipping into acid solution, 
and add 6 ml NaOH-NaCI soiuliiwi, roageiu 
(a) of previous method. Keeping volmno in 
flask approximately oonstaiit, rapitil.v <tistill 
about 225 mi, add water to mark, anil mis. 
Proceed as for modified Kjeldahl still, begin¬ 
ning “Dotermine absorliance of ilistilkd.i; . . 
(Factor for calculation of total wL ‘‘nicotine" 
(mg); use x 250 in£l.Qad of x ,500.) 
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tllJO; I'.Vk'l'lCUi.A’I'K ANU Ai.KAi.OIIiS IN C'KJAkK'n'lC HMCIKK 




1 

I 


’I'hIiI** I, WA'ighl i>f 

cifjtti'ollcA (W5 ii»m) un<l Avciplil «f 

l<>bu4'<;i> (!i0 »iin butt), jirrutiiH 


■ Coll. 

Nom^'ilUtr 

Fitlci 

CSgarcito Tobayjoo 

Tobacco 
weight Burned 

1 

1.1!)5 

0.70(5 

1 .too 

0.709 

2 

!.2()8 

0.75!) 

1.125 

0.768 

3 

I. lUS 

0.769 

1.110 

o.7o:) 

5 

J.202 

0.780 

I.IK 

0.780 

8 

1.178 

0.768 

1 .noD 

0,76! 

. t> 

1.20,3 

0.781 

1.124 

0.769 

II 

1 .IftC 

0.774 

1. U5 

0.774 

13 

1.210 

0.775 

1,123 

0.763 

20 

1.1116 

0.797 

1..113 

0,801 

22 

1.107 

0.7()<> 

1.07 

0.765 

23 

1.214 

0.780 

1.112 

0.780 

24 

1.231 

O.'gOl 

1.124 

0;788 

Moan. 

1,202 

0.776 

1.116 

0-774. 

Sfd dev. 

0.013 

0.015 

0.010 

l}.0i'2 ' 

C(«ff. of 





var., % 

1,1 

1.0 

■0,9 

1,6 


UettiillH 

’’.riic (^oilsilAondors wore asked i,n itotcraiiiio 
l!)c avenigi; wcifilil of eadi oigiirctlo typo, 
after it iiad boon eonditionod for 24 honi'K at 
75 ±: 2°F and 60 ± 2 % roiotivo hmnidity, 
■ and tlie ayerago weight of tobfieeo burnoi! 
(ob1,ainod by cutting off tho SO nms cigarefctt' 
butt iu\d weighing the remaining cigarolii' 
rods ineluding the cigarette paper). 

T^bt{^ 1 siibvys average (agarottc Avoight., 
average wciglit of (pbacoo buriiod, tljc rnean 
wsiglits of two eig.arOtteSi the intiirlaboratory 
(Standard devifitions,'and the coeflicient of 
.variation in per cent as obtiiiitod by (.lu! 
twelve collnisoraiors. As wonid be expected, 
cutting off ttio 30 mm cigaroitc twit re¬ 
sulted in a higher coefficient of variation in 
the weight of tobacco burned than that ob- 
tailed ffli'-the„cjg£i';ettG weight; in'., 1.6 ami 
1.9 versus 0.0 and 3,1, rt^pecUveTy.. •. 

• -The cpliaboratdrs were ipstriJetod fo'smoke 
. eight, ports (samjdes) of each brood, a total 
of forty cigarettes per brand. The average 


Table 2, Average total number of puJiW per five eigureltca (8S mm) 



Non-Filter 

Filter 


Ho. of Fufts 

Sfcd Dev. 

1 No. of Puffs 

Sta Dev. 

Call. 

8 

ports 

4 

pwU 

8 

ports 

4 

ports 

8 

ports 

4 

Dorts 

8 

pdl-ls 

'i 

pck'ts 

, ■' 1 

59 

59 

0.5 

0.6 

53 

53 

0.7 

0.8 

2 

48 

48 

1.6 

1.7 

48 

49 

1.6 

1.6 

3 

52 

62 

1.3 

0.6 

60 

60 

0.0 

0.0 

a 

49 

50 

1.0 

1.0 

47 

48 

1.7 

1.7 

8 

46 

46 

0.9 

0.8 

46 

45 

0.4 

0.0 

9 

61 

50 

2.2 

1.4 

49 

49 

1.4 

1.9 

11 

50 

50 

0.4 

0.0 

60 

.50 

0.0 

0.0 

13 

50 

49 

1.1 

0.8 

48 

48 

1.6 

1 ,0 

20 

60 

60 

1.8 

2.2 

60 

60 

1.4 

1.7 

22 

55 

55 

1.4 

l.I 

63 

54 

1.4 

1. i 

23 

66 

65 

0.6 

0.0 

52 

52 

1.3 

1,5 

24 

51 

49 

2.0 

1.0 

48 

40 

0,6 

0,6 

Mean 

SI .3 

61.0 

1.31“ 

1.13“ 

49.6 

49.(5 

!. i()“ 

1.22“ 

C<ieif, of var., % 









Within 



- 

■ 3.2 



2.3 

2.5 

Uotweeu 



6.0 

6.9 



5.0 

4.8 

Mean 8t.d dev. l>etvreen 









laboniUaicB 



3.62 

3.64 



2.47 

2.38 


<* Moan atttndHrtl Uc^'iAtion withia laboratories. 
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lable 3. PurUbuJtMc maitoi' <Jeli»efy per ciguKittti, >x»s 



Non-FilUu' 

• 

Killiv 



rui-ticMlato Mttttor 

Sul Dev. 

Plii'ik'ultit 

1 Mutter 

Bel 

iUv. 


S 

r>oi-t» 

4 

port* 

8 

povta 

4 

8 

4 

|,>t>rU 

8 


! 

20.0 

2(1; 2 

9,t54 

0,91 

22.8 

22,5 

0.59 

0.69 

2 - • 

.30.4 

30.8 

■J.3fi 

1.78 

23. S 

23.8 


0.25 

.'} 

31.7 

31.8 

(1,75 

9. u2 

24,.8 

25.1 

0.6,5 

0.22 

5 

30.4 

30.6 

9.87 

0.99 

2‘'.3 

'.!) 

. (.i'J 

1.12 

8 ' 

28, ft 

29.6 

i.ri 

1.08 

21.2 

,.9 

0,72 

0.01 

p 

33.0 

32,8 

i.i3 

0.13 

24,3 

3.8 

0.04 

1.03 

ii 

33.6 

33.4 

9, Ii i 

0.73 

2S,7 

25.5 

0.(i4 

0.49 

18 

3J.8 

31.7 

0,39 

0.22 

23.3 

23.2 

0.42 

0.48 

20 

31.9 

• 32.2 

0.67 

0.73 

24.0 

24.3 

0.83 

0,77 

22 

37 . 4 

37.9 

i.78 

2.27 

28.6 

28.;; 

0.31 

0. lu 

215 

37,1 

.37,3 

l.ll 

1.67 

29,6 

29,7 

f .3) 

1 .47 

24 

, 33,9 . 

33-^ 

,9.95 

0,14 

25.1 

25. ;j 

(1.43 

0.5! 

Menu 

32,2 

32.3''■ 

1.98" 

I’iS" 

24,6 

24.6 

0.80" 

O.Tfi" 

C’oeff. ol' var., % 

WiUlin 



3.4 

3.5 



.3.2 

3.1 

between 



0.9 

9.8 



10.0 

10.0 

Mean std dev, (jetween 









laboratories 



3.19 

3.15 



2.45 

2.4H 


^ Moan stanitard doviaiion within laboratories. 


(ot;il number of puffs per five cigarettes and 
the BtiUidard deviation botii for the first 
’ four of the eight itorts and for tiio eight 
poi’ts (sfunplGS of five cigarettes) as ob- 
tiiinc'd by tiie twelve collaborators are shown 
in Table 2. The mean coefficients of varia* 
tion within and betw'eeii the laboratories are 
also shown in this table. Tlie variation in 
the total juiff count was higher for the non- 
filter cigarette than for the filter cigarette. 
The hctween-Iaboratories variation was twice 
that obtained within laboratories. The par¬ 
ticulate matter and nicotine deliveries (wet) 
for the two cigarette brands are shown in 
'rable-s 8 and 4. The standard deviations 
obtained l>y each collaborator for the first 
four of the eight ports and for all eight ports 
.are included in these tables, together with 
the mean coefficiente of variaiion within .and 
between hiboratories. The coefficients of 
v.-u'iation between laboratories for particu¬ 
late matter was about 3 times and for nico¬ 
tine about 2 times that within laboratories. 


Furtliermore, the collaborators tlid not ob¬ 
tain a higher degree of precision by iuciea.s- 
ing the niunber of sanijilos (port.s of five 
cigarettes) froni four to eiglit. Thus, the 
prescribed procedure of four siimple.s per 
cigarette brand is satisfactory. 

DiscuSNiuo 

The coeflicients of vaiiatioii obtained 
within the twelve eoUaborators ou total pnlT 
count (eight sampie.s), particulate matter 
(four and eight samples), anti niculiue de¬ 
liveries were less than 5%. d'iiis is a reason¬ 
able value when the nature of (ho sample 
and number and type of varialilos are con¬ 
sidered. Ilo'vever, the cooliicieuls of varia¬ 
tion obtained between the twelve collabo¬ 
rators for particulate matter am! nicotine 
were approximately 10%. Iii.spceiioii of tlie 
data shows tiiat the particulate matter and 
nicotine deliverie-s obtained by Jwo of the 
eoUaborators were significantly lower than 
the av'erages of the collaborators, ami two 
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'i'uble I'. ISftJOliHC dyJivcry poi' ejgttrclless mu 



Nlili-li’ilUjI’ 


r 

‘ilti'i’ 



NiuoKiid 

Sni 

Orv. 

Nieoiino 

Sul l)W. 


1 * 

4 

8 

■1 

8 

-[ 

H 

1 

trllt], 

nai'ts 

pfirLs 

pni’ts 

pOlUS 

pi>r(3 

ports 

[>orLs 


1 

1,21 

1.24 

0.07 

0.05 

i . 11 

1.12 

0,05 

0.07 

2 

1.47 

! .44 

0.08 

0.10 

1,22 

1.22 

0.04 

0,01 

k 

l.iik 

1.00 

0.(')5 ' 

0-04 

1.29 

1.30 

0.03 

0.02 

5 

1.51 

1.49 

0.05 

0.07 

1,23 

1.21 

O.OS 

0.12 

8 

1.67 

1.69 

0.09 

0.00 

■].19 

1.J7 

0.03 

0.02 

!J 

).C2 

J.fi3 

0.0!) 

f).i3 ■ 

1.28 

1,27 

0.05 

0.07 

1 i 

1.06 

1.(12 

0.05 

0.04 

1 ,k4 

1.32 

0,00 

0.08 

ii> 

1,65 

1.56 

0.02 

0.03 

1.18 

l.IS 

0.((2 

(1.03 

2(1 

i .47 

1.4k 

0.00 

0.04 

1 1.17 

1.17 

0.03 

0.03 


1,7k 

1.75 

0.04 

o.ok 

^ 1,41 

1.41 

0,03 

(1.03 

2k 

1.80 

1,81 

0.00 

0,08 

1.47 

1.51 

0.09 

0-00 

2.1 

1.59 

1.69 

,0.04 

0.05 

1.23 

1.20 

0,07 

0.08 

Mean 

'1.57 

1.5fl 

' O.OGl" 

O'. 056''. 

).2(> 

,1.2(1 

0.064" 

0.000" 

(lueff. of vni'., C,'. 









W'iihiu 



k.9 

4.2 



4.3 

4.8 

IJetwceu 



9.1 

9.5 



8.2 

9,0 

.Mean .sui dev. bclsvecii 









l;ilior;).tones 



0. 14k 

0.149 



0.103 

0.111 


0 .shiiului'il 4lc;viat[i>ii M*)thin luhomtorii^. 


Tahle 5. Total pulFcount, particulate matter, and nicotine deliveries 
of cigareitCH for eight collaborators*, four |«>rts 


Vatial-it^n 





fitti'i- 

Cotdi', 

V’ii. .. 'j 

Oat. 

3td 

DeV. 

Cosff. 

Var„ % 

Cigb. 

iSb<l 

Dcy. 




Total Puff Count 



Within Jaiw. 

49.7 

1.25 

2.6 

49.0 

J,3J 

2,7 

Beiweeu lalw. 

49,7 

0.95 

l.O 

40,0 

O.SO 

1.0 

i 



Partu’ulate Matter 



Wilhiii laliK. 

32.0 

0.84 

2,0 

24.2 

0,00 

2.8 

li('tivc<*u lahs. 

33,0 

1.04 

3.2 

24,2 

1.00 

•4,1 




Nicotine 



Within !nh.s. 

1 54 

0.071 

4.0 

1.23 

0.00(1 

5.4 

Ueiiw<!U lahs. 

1.54 

0.081 

6,3 

1,23 

0.065 

•t. 5 


° OniitUnK CnUaliDrutort J, 8, 22, and 23. 


coli.'tborators’results Were significantly higher higher than the remaining iahorahnie.s, 
than tiic avei-age.s. Three of these four labo- which would indicate differences in their 
rutorics re]ior(c(l puff connt^i significantly smoking maciiines. Tlie reiruuniiig labura- 
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'I'lllillr fi, SlilillllUI'.V of JKiV KHHI «‘0<i<K(iI*SlrU 
of vai’ialiou ivitlilii im<l lull weon 



WiUim 

laibomtoripfl 

4etwoon 

Ziahoiutorioa 

VjiWftliJi; 

' Hon- 
Kihtsi' 

Non- 


'J’wi'iv*' (JiillalHiroting LftljoniiHX'ios 


CigiU'cthi Wisight 

— 

— 

J .1 

0.9 

'l’(d)acco Imrncd 

■ — 

— 

1.9 

1.0 

'I'utal puff coutU, 

Pai ticiilate niatpir 

2.6 

2.3 

fi.O 

S.O 

(S porte) 

3.4 

3.2 

9.9 

10.0 

(4 ports) 

Nicotine 

3.6 

3.1 

9.8 

10.0 

(8 ports) 

3.0 

4.3 

9.1 

8.2 

(4 ports) 

4.2 

4.8 

9.6 

9.0 

Oiiiitting Luboratnries 1 

, 8 , 22 , mid 23 

Total puff count; 

(4 p(»ria) 

Particulate matter 

3.6 

2.7 

1.9 

1.6 

(4 imrte) 

Nicotiuo 

2.6 

2.8 

3.3 

4.1 

(4 jKirU) 

4.6 

5.4 

6.3 

4.6 


tory witli difforont results liad cigarettes 
which wtMghcfl signihcantly less than the 
cigarcjtto averages obtained by tlie twelve 
collaborators. This collaborator also re- 
t>ortcd puir counts which were significantly 
lower than the average puff counts. There¬ 
fore, we bclievt; ti)at we are justified iii re- 
calculiiliog tho data without Collaborators 
1, S, 22, and 23. Collaborator I’s smoiing 
machine definitely is' different from the 
others; he obtained the highest puff count 
and among the lowest particulate matter and 
iiieotino deliveries. Collaborator 8’s ciga¬ 
rettes apparently were drier than the other 
collaborators’ cigarettes; they burned faster 
and dfdivcred Jess particulate matter than 
the average obtained by the collaborators. 
Collaborators 22 and 23’s amgking maohinra 
appear to be different from those of the 
other collaborators; they obtained high puff 
counts and significantly higher particulate 


matler am! nieotim' deliveries (Imu did tiie 
otlu'r eollabovators. 

'I’hc iivcragc values otilaiiual )),v ilu! eight 
notlaborators fire not different from (lie 
nvei'iigc valiiOH obtained by I ho l.weln' i-ol- 
liiborators ('ruble 15). 'riie co('lllci['iite of 
yariatioii iKitweca the eight coliaboraiors, 
howevi'cr, arc less liian 5% for particuhite 
matter delivery and ai)prox'imafi4y for 
nicotine. T!«! coelUcienfs of variation an' ■ 
sunmiarizcii in Table (i. 

Itecoiiuuemiiilion 

It is recommended tliafc the propo.sed ciga¬ 
rette smoking method for tlin delerminidinn 
of piirtieulate matter and alkaloids (sas jiict)- 
tine) in cigarette smoke be further studied 
and that studios be initiated to <lcvoiop a 
method for the determination of total con¬ 
densables in cigarette smoke. 
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